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(54) SPUTTERING TARGET ASSEMBLY AND MANUFACTURE THEREOF | 
(57)Abstract: 

PURPOSE: To prevent warping and improve joint strength by forge-cladding a preheated 
backing member and target member, at least one side of which is grooved, after one member 
is placed on top of the other. 

CONSTITUTION: The grooves are provided on the surface of at least one side of the back ing 
mamber consistinq of Al (allo v) and Cu (alloy) and the t arget m ember consisting of stainless 
steel, Ti (alloy), Al (alloy) and Cu (alloy). After both members are preheated and made them 
at the temp, of alittle below their melting point, both the members are laminated in a state 
where they are tightly adhered. Next, load is added to the members with a forging press or the 
like, the surface with the grooves is made to enter the other member and both the members 
are mechanically joined. The target assembly having joining strength larger than that by 
brazing or welding and without warping is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is target plied timber (assembly) for sputtering which changes 
including supporter material and a target member. And it is related with the manufacture method. 
[0002] 

[Description of the Prior Art] It is known that the film of a metal or ceramics can be deposited on a 
substrate with the technology known as "magnetron sputtering." By such method, sputtering of a metal 
layer can be carried out in argon atmosphere, using as a cathode the target made with the material which 
should be deposited generally. > y, 

[0003] Furthermore, recently, sputtering technology is used for manufacture of the integrated circuit 
which needs to deposit a metal quickly and economically with a very small error. Sputtering is usefiil 
especially as a means for homogeneity and chemical purity forming an important film and an important 
coat. In the high-speed manufacture process typically used for manufacture of an integrated circuit, a 
manufacturing cost can be reduced by raising membranous homogeneity and the rate of sedimentation. 
In manufacture of an integrated circuit, especially important material is titanium, aluminum, and an 
aluminium alloy. In order to form a metaled film or a metaled coat by sputtering on a substrate, the 
target of titanium, aluminum, and/or an aluminium alloy is used. 

[0004] About the sputtering method and equipment, they are others [ GUMAN / bell ] (Bergmann.). 
U.S. ****** of etal. No. 4,889,772 and this ** No. 4,962,831, U.S. ****** besides SHAGUN (Shagun 
et al.) No. 4,961,832, Others [ nonuniformity / sima ] (Shimamuraet al.) U.S. ****** No. 4,963,239, 
U.S. ****** besides NOBUTANI (Nobutani et al.)No. 4,964,962, U.S. ****** of ARITA(Arita)No. 
4,964,968, U.S. Pat. No. 4,964,969 besides KUSAKABE (Kuksakabe et al.), U.S. ****** of HATA 
(Hata) It is indicated in No. 4,971,674 and the reference quoted by these, about the target for sputtering 
Others [ regulus / full ] (Furukawa et al.) U.S. Pat. No. 4,963,240 and this *♦ Others / ACHATTO / No. 
4,966,676 and ] (Archutet al.) U.S. ****** It is discussed by No. 4,966,677. The above-mentioned 
contents of an indication about the sputtering method, equipment, and a target are positively taken in 
also in this invention. 

[0005] The target plied timber for sputtering is typically produced in the form where the target niember 
was held on supporter material. The target member has the target front face made with the material by 
which a spatter is carried out, and supporter material is for holding a target member in the predetennined 
position in a sputtering system. 
[0006] 

[Problem(s) to be Solved by the Invention] One problem about target plied timber is that curvature 
(distortion) occurs by the heat input to the member joined during the manufacture. In the conventional 
target plied timber manufacture method, TIG arc welding, a hard soldering (brazing), soldering 
(soldering) by elevated-temperature brazing filler metal, or explosive joining (explosive bonding) was 
performing junction to a target member and supporter material. Generally by these methods, filler metal 
is used. 
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[0007] In conventional target plied timber, a round target is arranged on fixed supporter material, and it 
holds in the position by the above-mentioned methods, such as soldering, typically. Generally, when the 
target for sputtering is mechanically joined to the support plate (namely, welding, roll junction, or 
junction by explosive joining), it can equip and remove to a sputtering system by making the usually 
joined whole into a unit. 

[0008] A round target is convenient because of circulation of cooling of target plied timber, and the 
cooling medium to target plied timber, however, the case where the quality of the materials of a target 
member and supporter material differ - a member ~ a problem may arise according to the difference of 
the coefficient of thermal expansion of comrades The soldering section deteriorates and target plied 
timber may be damaged at an eariy stage. Usually, since the melting point is comparatively low, the 
brazing filler metal (alloy) used for joining a target member and supporter material cannot be borne at an 
elevated temperature. ... . . 

[0009] this invention aims at offering the new target plied timber for sputtering which solves the above- 
mentioned conventional problem and has the outstanding property and the outstanding performance, and 
its manufacture method. 
[0010] 

[Means for Solving the Problem] According to this invention, the target plied timber for sputtering is 
manufactured from a target member and supporter material. The method of this invention includes the 
process for which the target member which should be joined by forging junction, and supporter material 
are prepared, the target which it is going to join to supporter material - a member - by establishing a 
slot in a front face, it is advantageous to make a touch area with supporter material increase, and to 
promote the mechanical junction by the interface After preheating a target giember and supporter 
material, "forging junction" is carried out with the forging press etc. Supporter material deforms under a 
forging load, supporter material and a target member will be in an adhesion state, and both mechanical 
junction will be performed, a target - it is desirable to establish a slot at least in one side among a 
member and supporter material, and to make the surface area for additional mechanical junction mcrease 
The obtained coalesce object is heated and diffused junction of both the members is carried out 
[00 11] In the desirable mode, supporter material is made from stainless steel, copper or a copper alloy, 
aluminum, or the aluminium alloy, and the target member is made from titanium, copper, or aluminum, 
the target by which diffused junction was carried out as mentioned above - a member and supporter 
material are joined firmly and the joined fields form the joint of high intensity Even if the joint of the 
supporter material and target member by which diffused junction was carried out is strong and it 
compares it with roll junction rather than the junction depended for cursing conventionally, intensity 
matches upwards, it does not have the material loss at the time of a roU, and since the target phed Umber 
joined by doing in this way can bear an elevated temperature, it can be used by higher power. It checked 
that the target plied timber produced as mentioned above could bear also with power level higher than 
12kw(s). 

[nx^^ple] As already explained, while one material deforms the forging junction process of this 
invention more easily at an elevated temperature, the material of another side can be used to the 
combination of various material which has the sufficient intensity and sufficient duculity which can bear 
the load by which a load is carried out during the defonnation. For example, titanium, aluminum and 
titanium copper, and aluminum and copper are as a useful combination to manufacture the target phed 
timber fir sputtering. If there are required relative intensity and relative ductility, combmation other than 

these is also possible. ........ l :« 

[0013] It being important in case this invention's is canied out in addition to the above explana^n is 
that diffused junction is possible for the material to be used, and it is a desirable thing which diffused 
junction constitutes by within a time [ rational ] industrially and commercially after the first mechamcai 
unction By this method, the bonding strength in the interface between dissimilar matenals improves. 
As one example of this invention, it is forging junction (forge cladding) to titanium and aluimnum by 
the following procedure. It carried out. 
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[0014] The target member made from titanium and the supporter material made from aluminum were 
preheated at about 665 degrees F (about 352 degrees C). The grade of the used titanium and aluminum 
was the so-called aluminum of CP-2 titanium and "purity four nine" (99.99%), respectively. The slot 
was established in the front face which contacts the target member made from titanium to an aluminum 
member. The platen of a forging machine was heated at about 650 degrees F (about 343 degrees C), loss 
on ignition was made as small as possible, and the load of the maximum load of about 800t was carried 
out during forging. Where each part material is joined mechanically in this way, 500 degrees C and 
diffused-jimction processing of 24 hours were performed. The result which measured the intensity of a 
total of six points about the various parts of the sample of a piece is shown in Table 1 after jimction. 

Table 1 Shear lug test result Test number Tensile strength (UTS) (psi [kgfi^nmi2]) 

— 1 9,757 [6.83] 2 1 1,957 [8.37] 3 1 1,926 [8.35] 4 10,519 [7,36] 5 10,053 [7.04] 6 9,707 [6.79] — 

averages 10,653 [7.46] preheat teniperature and difFused-junction processing are the 

used material. Also in combination with a difference, for example, titanium, and aluminum, both change 
with cases where titanium is grade CP-2 etc., when aluminum is usually commercial material in the case 
of high gra de material and titanium is 99.995% of HighgraHe material. About other combination like 
titaniuni ano copper, preheat temperature differs from diffused-jimction processing, and optimum 
conditions change with commercial restrictions, such as each facility, a size of the member to join, time 
for delivery, and installation specification. 

[0015] As explained above, various change is possible for this invention, without deviating from the 
summary. That is, this invention is limited by only the claim. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which heats supporter material and a target member beforehand to an elevated 
temperature lower than these melting points. The process which changes into the state where front faces 
of each other were stuck the member and member by which the preheating was carried out [ above- 
mentioned ], and piles them up, the above — a member — the process which carries out the load of 
sufficient force to join comrades mechanically, and the above - a member — it changes including the 
process which forms the target plied timber for diffused-junction sputtering by carrying out diffused 
junction of the comrades - The manufacture method of Ae target plied timber for sputtering which 
changes including supporter material and a target member. 

[Claim 2] the aforementioned supporter material and a target — one [ at le&t ] front face of a member — 
a slot — preparing — this front face with a slot — the member of another side — carrying out the load of 
sufficient force entering inside — the above — a member — the method according to claim 1 of including 
further the process which joins comrades mechanically 

[Claim 3] The method according to claim 1 which is chosen from the group to which the aforementioned 
target member for sputtering changes from stainless steel, titanium, a titanium alloy, aluminum, an 
aluminium alloy, copper, and a copper alloy, and is chosen from the group to which the aforementioned 
supporter material changes from aluminum, an aluminium alloy, copper, and a copper alloy. 
[Claim 4] the above according to soldering or welding by carrying out the load of the aforementioned 
force with the forging press - a member — the method according to claim 1 of forming the target plied 
timber for forging junction sputtering which has the large junction force rather than it is obtained by 
junction of comrades 

[Claim 5] Target plied timber for sputtering which was manufactured by the method according to claim 
4 of bearing larger sputtering power level than about 12 kw(s) and by which forging junction was 
carried out. 

[Claim 6] Target plied timber for sputtering according to claim 5 which is chosen from the group to . 
which the aforementioned target member changes from stainless steel, titanium, a titanium alloy, 
aluminum, an aluminium alloy, copper, and a copper alloy, and is chosen from the group to which the | 
aforementioned supporter material changes from aluminum, an aluminium alloy, copper, and a copper 
alloy. 
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